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(57) ABSTRACT 

Labels of elements in images may be compared to known 
elements to determine a region from which an image was 
created. Using this information, the approximate image posi 
tion can be found, additional elements may be recognized, 
labels may be checked for accuracy and additional labels may 
be added. 
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REVIEW IMAGE FOR A LABELED ELEMENT 

REVIEW IMAGE FOR AN ADDITIONAL LABELED ELEMENT 

EVALUATE A KNOWN ELEMENT DATA STORE TO DETERMINE 
WHETHER A KNOWN ELEMENT IN THE KNOWN ELEMENT DATA 
STORE IS SUFFICIENTLY SIMILAR TO THE LABELED ELEMENT 

IF THE DATA STORE CONTAINS A SUFFICIENTLY SIMILAR 
KNOWN ELEMENT TO THE LABELED ELEMENT, OBTAIN THE 

GLOBAL POSITION OF THE KNOWN ELEMENT 

EVALUATE THE KNOWN ELEMENT DATA STORE TO DETERMINE 
IF A SUFFICIENTLY SIMILARADDITIONAL KNOWN ELEMENT TO 
THE ADDITIONAL LABELED ELEMENT IS IN THE DATA STORE 

IF A SUFFICIENTLY SIMILARELEMENT TO THE ADDITIONAL 
LABELED ELEMENT IS IN THE DATA STORE, OBTAIN THE 
GLOBAL POSITION OF THE ADDITIONAL KNOWN ELEMENT 

THE GLOBAL POSITION OF THE KNOWN ELEMENT AND THE 
ADDITIONAL KNOWN ELEMENT MAY BE EVALUATED TO 

DETERMINE AN IMAGE REGION 

ADD ADDITIONAL LABELS TO ADDITIONAL RECOGNIZED 
BUILDINGS IN THE IMAGE BY USING GEOSPATIAL DATA AND 

BUILDING RECOGNITION 

IF THE IF THE LABELED ELEMENT AND ADDITIONAL LABELED 
ELEMENT ARE ACCURATELY LABELED, THE IMAGE IS STORED 

AS AN APPROVED TAGGED IMAGE 

Figure 2 
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GEOTAGGING PHOTOGRAPHS USING 
ANNOTATIONS 

BACKGROUND 

0001. This Background is intended to provide the basic 
context of this patent application and it is not intended to 
describe a specific problem to be solved. 
0002 Tagging photographs with names and places is 
becoming common. This data is useful to users as the tags 
may help user recall things in the photos. Oftentimes these 
tags refer to the photo as a whole. For example, a photograph 
taken from the Empire State Building may be tagged with 
“Empire State Building” and “New York'. More recently, 
users are tagging not only the entire photograph but also 
Subimages. In the previous example, a user may annotate the 
photo with the tag “Central Park, along with an outline 
indicating where it is in the photo. We call such tags annota 
tions, and describe contributions that exploit them. An anno 
tation is a tag with an associated region of interest in a photo. 
The tag may be text or other media Such as audio, video, etc. 
0003. Another source of tags maybe objects that can be 
recognized automatically in the image: A fast food restaurant 
logo, a known landmark (“statue of liberty'), a water body, 
etc. The above description may use a mix of user tagged 
annotations & matched points. 

SUMMARY 

0004. This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed subject matter, nor is it intended to be used to limit 
the scope of the claimed subject matter. 
0005. A method and system for geotagging photographs 
using annotations is disclosed. The blocks may include 
reviewing an image for a plurality of labeled elements includ 
ing a labeled or annotated element and an additional label 
element. A known element data store may be evaluated to 
determine whether a known element in the known element 
data store is sufficiently similar to the labeled element. If the 
data store contains a Sufficiently similar known element to the 
labeled element, the global position of the known element 
may be obtained. 
0006. The additional labeled element may be compared to 
the known element data store to determine if a sufficiently 
similar additional known element to the additional labeled 
element is in the data store. If a sufficiently similar element to 
the additional labeled element is in the known element data 
store, the global position of the additional known element 
may be obtained. The global position of the known element 
and the additional known element may be evaluated to deter 
mine an image region where the image region may be a 
geographic area from which the image was created. 
0007. It may be determined whether the labeled element 
and additional labeled element are accurately labeled by 
evaluating the relative global position of the known element 
and the additional known element from the image capturing 
both elements. If the labeled element and additional labeled 
element are accurately labeled, the image may be stored as an 
approved tagged image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008 FIG. 1 is an illustration of a portable computing 
device; 
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0009 FIG. 2 is an illustration of a method of geotagging an 
image using annotations 
0010 FIG. 3 is an illustration of an image with geotags; 
0011 FIG. 4 is an illustration of a map indicating positions 
of different elements in the image of FIG. 3; and 
0012 FIG. 5 is an illustration of a map indicating a pos 
sible image region. 

SPECIFICATION 

0013 Although the following text sets forth a detailed 
description of numerous different embodiments, it should be 
understood that the legal scope of the description is defined by 
the words of the claims set forth at the end of this patent. The 
detailed description is to be construed as exemplary only and 
does not describe every possible embodiment since describ 
ing every possible embodiment would be impractical, if not 
impossible. Numerous alternative embodiments could be 
implemented, using either current technology or technology 
developed after the filing date of this patent, which would still 
fall within the scope of the claims. 
0014. It should also be understood that, unless a term is 
expressly defined in this patent using the sentence "AS used 
herein, the term is hereby defined to mean ... or a 
similar sentence, there is no intent to limit the meaning of that 
term, either expressly or by implication, beyond its plain or 
ordinary meaning, and Such term should not be interpreted to 
be limited in scope based on any statement made in any 
section of this patent (other than the language of the claims). 
To the extent that any term recited in the claims at the end of 
this patent is referred to in this patent in a manner consistent 
with a single meaning, that is done for sake of clarity only so 
as to not confuse the reader, and it is not intended that Such 
claim term by limited, by implication or otherwise, to that 
single meaning. Finally, unless a claim element is defined by 
reciting the word “means” and a function without the recital 
of any structure, it is not intended that the scope of any claim 
element be interpreted based on the application of 35 U.S.C. 
S 112, sixth paragraph. 
0015 FIG. 1 illustrates an example of a suitable comput 
ing system environment 100 that may operate to display and 
provide the user interface described by this specification. It 
should be noted that the computing system environment 100 
is only one example of a Suitable computing environment and 
is not intended to Suggest any limitation as to the scope of use 
or functionality of the method and apparatus of the claims. 
Neither should the computing environment 100 be inter 
preted as having any dependency or requirement relating to 
any one component or combination of components illustrated 
in the exemplary operating environment 100. 
0016. With reference to FIG. 1, an exemplary system for 
implementing the blocks of the claimed method and appara 
tus includes a general purpose computing device in the form 
of a computer 110. Components of computer 110 may 
include, but are not limited to, a processing unit 120, a system 
memory 130, and a system bus 121 that couples various 
system components including the system memory to the pro 
cessing unit 120. 
0017. The computer 110 may operate in a networked envi 
ronment using logical connections to one or more remote 
computers, such as a remote computer 180, via a local area 
network (LAN) 171 and/or a wide area network (WAN) 173 
via a modem 172 or other network interface 170. 
0018 Computer 110 typically includes a variety of com 
puter readable media that may be any available media that 
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may be accessed by computer 110 and includes both volatile 
and nonvolatile media, removable and non-removable media. 
The system memory 130 includes computer storage media in 
the form of volatile and/or nonvolatile memory such as read 
only memory (ROM) 131 and random access memory 
(RAM) 132. The ROM may include a basic input/output 
system 133 (BIOS). RAM 132 typically contains data and/or 
program modules that include operating system 134, appli 
cation programs 135, other program modules 136, and pro 
gram data 137. The computer 110 may also include other 
removable/non-removable, volatile/nonvolatile computer 
storage media Such as a hard disk drive 141 a magnetic disk 
drive 151 that reads from or writes to a magnetic disk 152, and 
an optical disk drive 155 that reads from or writes to a optical 
disk 156. The hard disk drive 141,151, and 155 may interface 
with system bus 121 via interfaces 140, 150. 
0019. A user may enter commands and information into 
the computer 20 through input devices such as a keyboard 162 
and pointing device 161, commonly referred to as a mouse, 
trackball or touch pad. Other input devices (not illustrated) 
may include a microphone, joystick, game pad, satellite dish, 
scanner, or the like. These and other input devices are often 
connected to the processing unit 120 through a user input 
interface 160 that is coupled to the system bus, but may be 
connected by other interface and bus structures, such as a 
parallel port, game port or a universal serial bus (USB). A 
monitor 191 or other type of display device may also be 
connected to the system bus 121 via an interface. Such as a 
video interface 190. In addition to the monitor, computers 
may also include other peripheral output devices such as 
speakers 197 and printer 196, which may be connected 
through an output peripheral interface 190. 
0020 FIG.2 may illustrate a method of geotagging images 
using annotations that may be implemented on the computing 
system describe in FIG. 1. Recent advances have permitted 
users or applications to add geotags to images such as photos 
or illustrations. In general, tags may serve virtually any pur 
pose. Geotags may be a more specific type of tag that relates 
to geography in a photo or other illustration. Some examples 
of geotags (and not limitations) include building names 
(Sears Tower), Street names (Michigan Ave.), park names 
(Millennium Park), transportation elements (BNSF train 
tracks), names for water features (Chicago River), etc. The 
number and variation of geotags is virtually limitless as are 
the geographic feature of Earth or any other planet. FIG. 3 
may illustrate an image 300 with labels or geotags 305,310 
applied to elements 315,320. Geotags or labels 305310 may 
be applied to elements 315320 and elements 315320 may be 
street signs, buildings, billboards, cars, transportation ele 
ments, buildings, parks, bodies of water, golf course, etc. 
Some geo tags may be recognized automatically, such as 
stores signs or famous landmarks. 
0021. In FIG. 2, at block 200, an image 300 may be 
reviewed for a label (for example 305 or 310 in FIG.3) related 
to an element 315 in FIG. 4. As mentioned previously, the 
image 300 may be a photograph, an illustration or a combi 
nation of various images 300. In one embodiment and not a 
limitation, the image 300 may be a photograph. The image 
300 may be in two or three dimensions. 
0022. The image 300 may have elements 315, 320. Ele 
ments 315, 320 may be considered recognizable features in 
the image 300. Examples (and not limitations) may include 
streets, buildings, roads, waterways, golf courses, parks, 
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bridges, billboards, sports stadiums, etc. Other elements 315, 
320 are possible and are contemplated. 
(0023 The labels 305,310 may be stored as metadata with 
the image 300 or may be added as part of the image 300. In 
either case, the image 300 is reviewed for labels 305, 310, 
including labels 305,310 that are associated with an element 
315, 320. For example, a name (label) 305, 310 may be 
attached to a building (element) 315, 320 and the label 305, 
310 may be assumed to be associated with the element 315, 
320. The association may occur by the placement of the label 
305,310 over the element 315,320 or the label305,310 may 
be expressly associated with the element 310. 
(0024. The label305,310 may be created by a user or may 
be created by an application. For example, a user may add a 
label 305,310 to a photo to recall information regarding the 
photo. In another embodiment, the label 305, 310 may be 
added by an application. The application may compare the 
elements 315,320 to a known data store of elements 315,320 
and the application may attempt to match the elements in the 
image 300 to the elements 315, 320 in the data store. 
0025. Additional information in the image 300 may be 
used to limit the possible labels 305, 310. For example, if a 
photo has metadata that indicates that it was taken in San 
Francisco, Calif., only elements in San Francisco Calif. will 
be reviewed. In another embodiment, GPS information may 
be obtained by a camera and may be stored as part of an 
electronic image. In this way, the number of potential match 
ing images may be reduced. Other data may include the lens 
type, the focal length, the distance measured for focus pur 
poses and any other relevant data. Ofcourse, additional image 
data is possible. 
(0026. At block 205, the image 300 may be reviewed for an 
additional labeled element. The image 300 may have a num 
ber of elements and at block 205, an element separate from the 
element in block 200 is located. If numerous elements 305 
310 are located, a selection process may occur to select the 
element 305310 that may be the most useful. In one embodi 
ment, the largest element 305310 may be the most useful and 
in another embodiment, an element 305310 that is furthest 
from the element in block 200. 
0027. At block 210 a known element data store may be 
evaluated to determine whether a known element in the 
known element data store is sufficiently similar to the labeled 
element 305. The known element data store may contain 
element names and related global positions of the known 
elements. The data store also may have common variations of 
element names Such as slang names or past names of build 
ings. For example, the Amoco Building is currently known as 
the Aon Building but the name Amoco Building may also be 
recognized as indicating the same building. As another 
example (not shown), the label 305,310 of “Corncob may 
indicate the Marina Towers Building in Chicago (which some 
say resembles a corncob). In addition, common misspelling 
may also be recognized by many known algorithms such as 
determining the amount of matched letter or matching a series 
of letter or a few of the letters. Of course, other ways of 
matching the labels to the elements in the data store are 
possible and are contemplated. On some embodiments, the 
possible matching names from the data store are presented to 
a user Such that a user may select the name that is most 
appropriate. 
0028. The global positions of the elements may be formed 
in a variety of ways. In one example and not limitation, the 
global positions may be latitude and longitude positions on 
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Earth. In yet another embodiment and limitation, the global 
position may be established using street, city and country 
names. Of course, other manners of establishing a global 
position on a sphere are possible and are contemplated. 
0029. At block 215, if the data store contains a sufficiently 
similar known element to the labeled element, the global 
position of the known element may be obtained. In one 
embodiment, the global position is part of the data store. In 
another embodiment, the global positions may be stored 
remotely and may be accessed when a of the known element 
is established. 

0030. At block 220, the additional labeled element may be 
compared to the known element data store to determine if a 
sufficiently similar additional known element to the addi 
tional labeled element is in the data store. Similar to the 
comparison at block 310, the additional labeled element is 
compared to the data store in an attempt to find a match and 
names that are similar or that are common misspellings of the 
elements may be returned where the desired name may be 
assigned or may be selected by a user. 
0031. At block 225, if a sufficiently similar element to the 
additional labeled element is in the known element data store, 
obtaining the global position of the additional known ele 
ment. Similar to block 215, the global position may be in a 
variety of forms such as latitude and longitude, GPS, or street 
and city. Of course, other methods are possible and are con 
templated. 
0032. At block 230, the global position of the known ele 
ment and the additional known element may be evaluated to 
determine an image region 500 wherein the image region 500 
comprises a geographic area from which the image 300 was 
created. The analysis of block 230 to create the image region 
500 may take a variety of forms. In one embodiment, the 
image 300 may be reviewed and the location of the first 
labeled element may be compared to the relative position of 
the additional labeled element such as (and not limitation) 
that the labeled element is to the left of the additional labeled 
element. If the labeled element is left of the additional ele 
ment, half the image 300 may be eliminated as being the 
image region 500. For example, referring to FIG. 4, Columbia 
can be seen as being to the left of Brooklyn. There are a 
limited number of locations from which Columbia appears to 
the left of Brooklyn. Referring to FIG. 5, a line 505 may be 
drawn from Brooklyn to Columbia and it is established that 
only the left side of the left is the possible image region 500 
(cross-hatched) as the left side of the line are the only loca 
tions from which Columbia is to the left of Brooklyn. Accord 
ingly, half the possible sites may be eliminated as being the 
image region 500. This technique is known as half space 
culling. 
0033 Blocks 200,205,210, 215, 220, 225 and 230 may be 
repeated for additional pairs of labeled elements, to further 
eliminate regions. By further eliminating regions, the pos 
sible locations may become progressively more narrow and 
precise. 
0034. At block 235, additional labels 305, 310 may be 
added to the image 300 by using geospatial data and building 
recognition to add labels to additional recognized buildings. 
For example, say an image region 500 of a photo of Chicago 
has established that the photo was taken from an area near 
Lake Michigan and Grant Park. From this view, only certain 
building may be visible. An attempt may be made to add 
labels 305,310 the buildings that are visible from the image 
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region 500. In addition, buildings in areas that are not visible 
may be eliminated from consideration, thereby speeding the 
process of analysis. 
0035. In some embodiments, the labels 305,310 are com 
pared to names in the data store and the names may be cor 
rected. For example, a typo such as “the Sears Building may 
be changed to “the Sears Tower” or the “the Seares Tower” 
may be changed to “the Sears Tower.” In some embodiments, 
Suggested changed may be presented to a user where the user 
may select to approved the changes. For example, a user may 
wish to add labels 305310 to buildings by their architect and 
this label 305,310 will unlikely be a match to the data store. 
If the labeled element 315 or additional labeled element 320 
is not sufficiently similar to the known elements in the known 
element data store, the labeled element 315 or additional 
labeled element 320 may be ignored or the user may be asked 
to select a label305310 from a plurality of similar labels 305, 
31 O. 
0036 User preferences also may be used to determine 
what elements 315 320 to add labels 305310. Labeling all 
elements 315320 or buildings likely would result in an image 
300 that was difficult to view or comprehend. Accordingly, 
only some of the elements 315 320 or buildings may be 
labeled. In one embodiment, only the elements 315320 build 
ings that are established as being the most popular will have 
labels 305310. In another embodiment, a user can select the 
elements 315 320 that should receive labels 305 310. In 
another embodiment, a user may indicate areas of interestand 
the elements that are closest to the area of interest may receive 
labels 305310. Of course, there are a variety of manners to 
determine which elements 315320 to receive labels 305310. 

0037. The actual adding labels 305310 to elements 315 
320 Such as buildings may occur in many ways. In one, the 
shadow or silhouette of the elements 315 320 may be com 
pared to known silhouettes of buildings. In another embodi 
ment, the global position of the labeled element 315 and 
additional labeled element 320 are used as a frame of refer 
ence to establish the position of other buildings in the image 
300 in relation to the labeled element 315 and the additional 
labeled element 320. Of course, a combination of these tech 
niques also may be used and is contemplated. 
0038. At block 240, if the labeled element 315 and addi 
tional labeled element 320 are accurately labeled, the image 
300 may be stored as an approved tagged image. By an 
approved tagged image, the elements 315 320 that were 
labeled were matched in the data store, the image region 500 
was determined and the labels were acceptable. The image 
300 may be stored where it may be used for a variety of 
purposes. In one embodiment, it may be used by others plan 
ning a trip to the place in the image 300. In another embodi 
ment, the image 300 may be used to show an up-to-date view 
of the elements 315,320 in the image 300. For example, the 
skyline in many cities is always changing with new building 
being built and old building being torn down. Recent labeled 
photos may be used to help label other photos of the same 
location in the image. The uses and options for what to do 
with an approved image 300 are virtually endless. 
0039. In another embodiment, additional elements 315, 
320 may be receive labels 305310. In one embodiment, all the 
elements 315, 320 that can be identified are evaluated in view 
of the known element data store. As can be logically inferred, 
the more sites that can be identified and located, the more sites 
that may be eliminated as being the images region. The 
method may repeat and search for additional labels. 
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0040. In addition, the multiple elements 315 320 with 
labels 305310 may be used to determine if all the labeled 
elements 315320 are labeled correctly. For example, a photo 
may be taken from Lake Michigan toward the city of Chicago. 
In the center with be the Aon Building, on the left will be the 
Sears Tower and on the right will be the John Hancock Build 
ing. However, the Sears Tower and John Hancock Building 
are often confused. Accordingly, the buildings may be misla 
beled. By analyzing the photo and realizing that an image 
region 500 that has the Sears Tower on the right and the John 
Hancock Building on the left would have Lake Michigan in 
the background. Accordingly, if an image 300 has the John 
Hancock Building on the left and the Sears Tower on the right 
and Lake Michigan is not in the background, it is likely that 
the buildings 315320 have received labels 305310 in error. In 
addition, the image region 500 may be used to further deter 
mine whether buildings 315320 have received a label 305 
310 in error as known building will have a predictable relation 
to each other based on the image region 500. In one embodi 
ment, the mislabeling will be corrected automatically. In 
another embodiment, the user may be asked if the user desires 
to correct the label 305310. In a similar manner, the labeling 
of elements 315 320 may be determined to be correct by 
reviewing the labels 315320 in view of known locations of 
the elements from the view of the image area 500. 
0041. Other elements may be used to further specify the 
image area 500. The scale of elements in the image 300 may 
be used to better establish the image region 500. As an 
example, building closer to the image region 500 will appear 
larger than building further from the image region 500. By 
comparing the relative size of buildings compared to their 
known sizes, additional data may be gathered for determining 
the image region 500. 
0042 Another element that may be reviewed to further 
specify the 500 region is to evaluate regions from which it is 
possible to take an image. As an example, an image 300 is of 
building facades in Chicago. Looking west from Lake Michi 
gan toward the city of Chicago presents many building 
facades. However, standing at the United Center in the west 
side of Chicago, the same building facades are not visible. 
Accordingly, the west side of Chicago may not be reviewed as 
being the image region 500. 
0043 Relevant camera data may also be used to better 
establish the image region 500. Some cameras have a GPS 
receiver and GPS data related to the image origin 300 may be 
stored as metadata to the electronic photo. The GPS data may 
be used to precisely establish the image region 500. In addi 
tion, other relevant camera data may be used. For example, 
the lens type, the focal length and image angle all may be 
created and stored with the digital image. If the lens is known 
and the focal length is known, math may be used to establish 
the length a photo was taken from an object. The height and 
width of the image 300 and the elements 315320 of the image 
300 also may be used in combination with the lens informa 
tion (focal length, lens information) to determine a distance 
from a known element 315320. For example, the height of the 
Sears Tower is known and the height of the Sears Tower in a 
photo may be used to determine an image distance if the 
relevant camera lens information is known. 

0044 Similarly, the relative size of the elements 315320 
in a photo can be used with the global position of the elements 
315320 to estimate a focal length of the image. For example, 
the height of the Sears Tower is known as is the height of the 
John Hancock Building. By comparing the height of the Sears 
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Tower to the height of the John Hancock Building along with 
the distance each building is from each other, an estimate of 
the focal length may be determined. 
0045 One way to calculate the image position is to use an 
energy function (E(c)) such as: 

E(c)=Summation(PcGLi)-Ni)2 

0046 Where c-camera parameters desired (position, 
orientation, focal length) 

0047 Pe is a projection function that projects its argu 
ment into Screen space; 

0.048 Li is landmark latitude and longitude position: 
0049 Ni is notation or label 305, 310 position in the 
image; 

0050 Solving for c involves using a standard constrained 
non-linear equation. The energy is assumed to be Gaussian 
and the result is a maximum likelihood estimation of the 
camera parameters similar to a least squares estimation of 
finding the camera parameters. Unlike previous techniques 
which directly optimize the above energy function, our tech 
nique also contains constraints on the possible positions of 
the camera based on the half-space culling described earlier. 
0051. In another embodiment, several images may be ori 
ented relative to each other, using matching between images. 
This process, such as, for example, done by PhotoSynth from 
Microsoft, or by panorama Stitching, constraints the relative 
positions of the images. A set of annotations spread along 
those images may be used to position the whole system of 
images, even if each image by itself does not have the required 
amount of annotations forgeo positioning. In conclusion, the 
image region 500 may make it easier to identify additional 
elements 315 320 in an image 300 and verify that elements 
315320 that have labels 305310 are labeled correctly. Data 
stored with an image or data calculated from the image 300 
may assist in determining relative locations of elements 315 
320 in the image and the location of other elements may be 
determined by referring to a global position data store. 

1. A method of geotagging photographs using annotations 
comprising: 

Reviewing an image for a labeled element; 
Reviewing the image for an additional labeled element; 
Evaluating a known element data store to determine 

whether a known element in the known element data 
store is sufficiently similar to the labeled element; 
If the data store contains a Sufficiently similar known 

element to the labeled element, obtaining the global 
position of the known element; 

Comparing the additional labeled element to the known 
element data store to determine if a sufficiently similar 
additional known element to the additional labeled ele 
ment is in the data store; 
If a sufficiently similar element to the additional labeled 

element is in the known element data store, obtaining 
the global position of the additional known element; 

Evaluating the global position of the known element and 
the additional known element to determine an image 
region wherein the image region comprises a geographic 
area from which the image was created; 

Adding additional labels to the image by using geospatial 
data and building recognition to add labels to additional 
recognized buildings; and 

If the if the labeled element and additional labeled element 
are accurately labeled, storing the image as an approved 
tagged image. 
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2. The method of claim 1, where the known element data 
store comprises element names and related global positions 
of the known elements. 

3. The method of claim 1, further comprising if the labeled 
element or additional labeled element is not sufficiently simi 
lar to the known elements in the known element data store, 
ignoring the labeled element or additional labeled element. 

4. The method of claim 1, further comprising repeating the 
method until all labeled elements are evaluated in view of the 
known element data store. 

5. The method of claim 4, further comprising using addi 
tional labeled elements to further specify the image region. 

6. The method of claim 5, further comprising using half 
space culling to further specify the image region. 

7. The method of claim 5, further comprising using a scale 
of elements in the image to further specify the image region. 

8. The method of claim 5, further comprising further 
specify the image region by evaluating regions from which it 
is possible to take an image. 

9. The method of claim 1, further comprising adjusting the 
labeled elements to have labels that exactly match the labels 
in the known element data store. 

10. The method of claim 1, further comprising determining 
if the labeled element and additional labeled element are 
accurately labeled by evaluating the relative position of the 
global position of the known element and the additional 
known element from a perspective of the image region. 

11. The method of claim 1, wherein global position com 
prises one selected from a group comprising latitude and 
longitude and global positioning location information. 

12. The method of claim 1, further comprising using one 
selected from a group comprising image metadata and image 
headers to further determine the focallength and image angle. 

13. The method of claim 1, further comprising using the 
global position of the elements, the relative size of the ele 
ments and a width of the image to estimate a focal length of 
the image. 

14. The method of claim 1, wherein elements comprise one 
or more selected from a group comprising Street signs, build 
ings, billboards, cars, transportation elements. 

15. The method of claim 1, wherein the user selects the 
elements desired to be labeled. 

16. The method of claim 1, wherein the image position is 
calculated using an energy function comprising: 

E(c)=Summation I(PcGLi)-Ni)2 

Wherein 
c is a camera parameters desired (position, orientation, 

focal length): 
P is a projection function; 
L is landmark latitude; and 
N is landmark longitude. 
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17. The method of claim 16, further comprising adding an 
additional constraint to the energy function to ensure that the 
camera position is within the region defined using half space 
culling. 

18. A computer storage medium comprising computer 
executable instructions to configuring a processor, the com 
puter executable instructions comprising instructions for geo 
tagging photographs using annotations, the instructions com 
prising instructions for: 

Reviewing an image for a labeled element; 
Reviewing the image for an additional labeled element; 
Evaluating a known element data store to determine 

whether a known element in the known element data 
store is sufficiently similar to the labeled element; 
If the data store contains a Sufficiently similar known 

element to the labeled element, obtaining the global 
position of the known element; 

Comparing the additional labeled element to the known 
element data store to determine if a sufficiently similar 
additional known element to the additional labeled ele 
ment is in the data store; 
If a sufficiently similar element to the additional labeled 

element is in the known element data store, obtaining 
the global position of the additional known element; 

Evaluating the global position of the known element and 
the additional known element to determine an image 
region wherein the image region comprises a geographic 
area from which the image was created; 

Adding additional labels to the image by using geospatial 
data and building recognition to add labels to additional 
recognized buildings; and 

If the if the labeled element and additional labeled element 
are accurately labeled, storing the image as an approved 
tagged image. 

19. The computer storage medium of claim 17, wherein the 
image position is calculated using an energy function com 
prising: 

E(c)=Summation I(PcGLi)-Ni)2 

Wherein 
c is a camera parameters desired (position, orientation, 

focal length); 
P is a projection function; 
L is landmark latitude; and 
N is landmark longitude. 
20. The computer storage medium of claim 19, further 

comprising computer executable instructions for adding an 
additional constraint to the energy function to ensure that the 
camera position is within the region defined using half space 
culling. 


